INTRODUCTION
============

Osteoarthritis (OA) is the most prevalent chronic rheumatic disease, and is the leading cause of pain and disability in most countries worldwide. Several epidemiologic studies have investigated risk factors for knee OA, finding a consistent association between the incidence or progression of knee OA and age, obesity, weight change, sex, history of knee injury, occupational physical demands, physical activity, lifestyle and geographic regions.[@B1] The literature contains reports that physical characteristics, quality of life, pain, joint motion limitation, and functional activities of patients with knee OA are affected at different levels.[@B2] ^,^ [@B3]

The prevalence of OA varies in different geographic regions.[@B1] Activities such as sitting on the ground, kneeling, sitting cross-legged, squatting and performing the *salaat* (a form of Islamic prayer) are common in Asian, Far Eastern, and Middle East cultures. During these activities which require high knee flexion, OA process can be triggered because of the increased pressure applied to the knee.^4^ Frequent repetition of these activities, which are an important part of daily life, leads to an increased incidence of OA in these societies. As in Far Eastern and Middle Eastern countries, the incidence of OA in Turkish population increases each year due to risk factors resulting from similar activities frequently performed by people in their daily lives, which, in turn, leads to significant limitations on their functional activities. It is estimated that 4% of the elderly Brazilian population has OA, with the knee being the second joint most affected by this disease, in 37% of cases.[@B5] In a study conducted on the prevalence of OA in Turkey, the prevalence of symptomatic knee OA in the population over 50 years of age was determined to be 14.8%.[@B6] Several studies have investigated the incidence and functional and physical impacts of OA in communities with life styles similar to Turkey,[@B7] but no studies have investigated the functional and physical effects of OA on this population. The purpose of this study is to evaluate the physical and functional characteristics of osteoarthritis patients and how OA affects the physical and functional status of patients with knee OA in Turkish society.

MATERIALS AND METHODS
=====================

A total of 320 patients (63 men and 257 women, mean age 66 years; range 40-87) with knee OA were included in the study. These patients were divided into 4 groups according to age: 40-59, 60-69, 70-79 and 80-89 years.

Body Mass Index (BMI) was defined as weight in kilograms divided by the square of patient's height in meters. Patients were stratified by obesity status into 4 groups according to their BMI values: \<25 kg/m² (underweight), 25-29.9 kg/m² (overweight), 30-39.9 kg/m² (obese), and ≥40 kg/m² (morbidly obese).

Physical knee function was evaluated in all patients using the Hospital for Special Surgery (HSS) knee score criteria, which is based on a total of 100 points. The score is divided into the following categories: lack of pain (30 points); function (22 points); range of motion (18 points); muscle strength (10 points); flexion deformity (10 points); and lack of instability (10 points).[@B3] ^,^ [@B8] Active range of knee flexion was measured with a universal goniometer.[@B3] Extensor mechanism function was evaluated at the same time using the Sit-to-Stand (STS) test.[@B9] Patients were asked to rise from a 40-cm-high chair while keeping their arms folded across their chest.^10^ Quadriceps femoris (QF) muscle strength was assessed via the manual muscle testing method while the patient was in the sitting position, and a score ranging from 0 to 5 was assigned.[@B3]

SPSS 22.0 software was used for statistical evaluation of the data. Data were presented as mean and standard deviation. The one-way ANOVA test was used to compare variables in the groups. Results in which p\<0.05 were considered significant.

Our study is a retrospective study. The data were obtained by screening patient files. Therefore, ethic committee approval and patients' consent were not obtained.

RESULTS
=======

This present study examined risk factors for knee OA among 320 Turkish people who ranged in age from 40 to 87 years. The majority of the patients were female (n=80%). ([Table 1](#t1){ref-type="table"}) All our patients had radiographic severity grade 4 OA on the Kellgren and Lawrence (KL) scale.

Table 1Demographic characteristics of the patients with knee osteoarthritis.Age (year)66.92±8.89 (40-87)Sex (male/female)63 M, 257 FWeight (kg)77.49±12.63 (50-117)Height (cm)158.28±7.36 (142-180)BMI (kg/cm^2^)31.02±5.20 (17.28-47.84)[^3]

The patients were classified with respect to age; 64 patients were 40-59 years old, 114 patients were 60-69 years old, 127 patients were 70-79 years old and 15 patients were 80-89 years old. ([Figure 1](#f1){ref-type="fig"})

Figure 1Patient age distribution.

BMI in the study population varied from 17.28 kg/m^2^ to 47.84 kg/m^2^, with a mean of 31.02 kg/m^2^. ([Table 1](#t1){ref-type="table"}) The study population was classified according to BMI as follows; underweight, 36/320 (11%); overweight, 116/320 (36%); obese, 153/320 (48%); morbidly obese, 15/320 (5%). ([Figure 2](#f2){ref-type="fig"})

Figure 2Patient BMI distribution.

The mean HSS score (0-100) was 58.70±11.08 (range 22-89). The mean HSS pain score was 10.95±7.10 (range 0-30), and the mean HSS functional activity score was 10.36±3.69 (range 4-22). The mean degree of active knee flexion was 100.36±16.45 (range 35-136). The transfer activity score was 2.46±1.09 (range 2-5), stair climbing score was 2.24±0.82 (range 2-5), and walking activity score was 5.67±2.88 (range 2-5). Mean QF muscle strength was 4.02±0.37 (range 3-5). ([Table 2](#t2){ref-type="table"}) STS test results found that 33% (n=104) of cases were independent. ([Table 2](#t2){ref-type="table"})

Table 2Results of evaluation parameters used in the study.Degree of knee flexion (°)100.36±16.45 (35-136)HSS knee score58.70±11.08 (22-89)Pain scores^a^10.95±7.10 (0-30)Walking ability^a^5.67±2.88 (2-5)Stair climbing ability^a^2.24±0.82 (2-5)Transfer ability^a^2.46±1.09 (2-5)Functional activity score^a^10.36±3.69 (4-22)QF muscle strength4.02±0.37 (3-5)STS testD: 216 (67%) I: 104 (33%)[^4]

Comparison of the relationship between age groups and activity scores found no statistically significant correlation between knee flexion angles, HSS knee score, pain score, scores for walking/stair climbing/transfer, and functional activities scores, QF muscle strength and QF muscle strength scores (p\>0.05). ([Table 3](#t3){ref-type="table"}) Analysis of the relationship between BMI and activity scores revealed a statistically significant difference in terms of HSS knee score, pain score, gait score and functional activity score (p\<0.05). ([Table 4](#t4){ref-type="table"}) HSS knee score, pain score, and walking and functional activity scores were lower in the morbidly obese group (p\<0.05). ([Table 4](#t4){ref-type="table"})

Table 3Comparison of age groups and activity score.40-59 group60-69 group70-79 group80-89 groupfpDegree of knee flexion (°)104.01±16.79100.53±15.4498.91±17.2796.06±13.941.720.163HSS knee score60.87±11.2257.89±11.9958.30±10.1159.20±10.941.070.360Pain scores^a^11.22±6.9510.30±7.0710.98±7.2114.46±6.541.580.194Walking ability^a^6.09±3.075.56±3.055.59±2.735.33±1.950.590.617Stair climbing ability^a^2.19±0.732.39±1.012.14±0.632.20±0.772.010.112Transfer ability^a^2.38±1.002.69±1.222.37±0.992.40±1.051.240.292Functional activity score^a^10.63±3.8110.58±4.0610.08±3.389.93±2.570.550.647QF muscle strength4.03±0.434.05±0.414.00±0.293.93±0.250.600.611QF muscle strength score7.96±1.217.98±1.197.93±0.907.73±1.030.240.865[^5]

Table 4Comparison of BMI groups and activity score.\<25 kg/m^2^ group25-29.9 kg/m^2^ group30-39.9 kg/m^2^ group≥40 kg/m^2^ groupfpDegree of knee flexion (°)102.32±13.85102.15±15.3399.43±17.1395.14±19.321.4650.224HSS knee score62.82±9.0761.40±11.7357.00±10.1851.14±11.248.7860.000\*Pain scores^a^13.35±7.8912.42±7.019.87±6.847.61±5.615.8480.001\*Walking ability^a^6.64±2.986.02±2.845.44±2.804.00±2.824.6630.003\*Stair climbing ability^a^2.44±1.072.33±0.952.17±0.692.00±0.002.1660.092Transfer ability^a^2.61±1.232.64±1.232.36±0.972.14±0.652.3090.076Functional activity score^a^11.70±4.1911.00±3.799.93±3.428.14±2.906.1000.000QF muscle strength4.08±0.284.06±0.373.99±0.383.95±0.381.4050.241QF muscle strength score8.17±0.578.05±1.007.86±1.177.71±1.301.5030.207[^6]

DISCUSSION
==========

This study investigated the physical and functional characteristics of Turkish patients with OA of the knee. We found that age, sex, and obesity are important factors in the development of OA; walking, stair climbing, transfer and overall functional activity scores are lower in these patients, their knee-joint movements were more limited, and they had high pain scores at rest or during movement.

Reported risk factors for the incidence of knee OA in many countries are obesity (high BMI), sex (female), aging, previous knee trauma, occupational kneeling, squatting, or lifestyle.[@B1] ^,^ [@B4] This study also showed that obesity, female sex, and advanced age were significantly associated with an increased risk of radiographic knee OA in Turkish people. The results of our study were consistent with those in the literature.

Age is the greatest risk factor in the development of OA and the prevalence of the disease increases with age, reaching 20% in the 45 years of age group, 40% in the 55 years of age group, 70% in the 65 years of age group, and 80% in geriatric patients over age 75 with osteoarthritis of the knee.[@B11] Review of many studies in the literature reveals that the mean age of the OA patients in these studies is 65 years and over.[@B1] The mean age of the 320 patients in our study was 66.92 years, which supports the finding that the highest prevalence of osteoarthritis is observed in people aged 60-69. In this study, we found no statistically significant correlation between activity score and the different age groups. ([Table 3](#t3){ref-type="table"}) Although the functional activity levels of patients with knee OA were seen to decrease due to aging in the literature,[@B12] we found no relationship between age and activity levels in the present study. Future studies including more patients could obtain more objective results. Our study also indicates that OA progresses with age, and that patients require more radical surgical treatments in advanced stages of the disease. We consider activities intended to protect the knee (appropriate body weight, adaptive equipment, self-help tools, exercise, recommendations on activities of daily living) useful for healthy aging, and these may also help delay implementation of radical surgeries, such as prosthesis implantation.

Studies report that the incidence of developing osteoarthritis is higher in females than in males, in different parts of the world.[@B2] Women are more prone to knee OA due to several factors, such as changes in QF muscle strength, the presence of less muscle mass and more fat mass, load on joints, pelvic structure, knee morphology, Q angle, neuromuscular strength, hormonal changes occurring with age, and changes in the balance between bone formation and bone resorption.[@B13] Women also squat more often than men during daily activities such as going to the toilet and doing housework.[@B14] A study conducted in Turkey found that women were expected to perform housework, while men are expected to work outside the home.^15^ The traditional Turkish lifestyle in combination with the decreased muscle strength described above may impact women more than men. Furthermore, older men generally retire from their occupations around 60 to 70 years of age, while women continue to do household chores even after age 70.[@B7] All of these reasons may explain why the number of female patients exceeds male patients.[@B14] ^-^ [@B16] In line with the literature, of the 320 patients in our study, 257 (80%) were female and 63 (20%) were male. Since Turkish women squat more and are more likely to develop OA, it may be useful to inform them about OA and provide them with preventive physiotherapy.

Obesity is an important but preventable risk factor for osteoarthritis in weight-bearing joints, especially the knee. Studies on this topic found a strong correlation between obesity and knee osteoarthritis.^11,17^ Weight loss can prevent the development of OA and reduce the symptoms of knee OA. The Framingham study found that a weight loss of 5 kg (11 lbs.) in women can reduce the risk of knee osteoarthritis by 50%.^18^ The increasing prevalence of obesity is a significant health problem; there is evidence indicating that obese patients are more likely to require total knee prosthesis (TKP) than non-obese patients. Our study also found a higher proportion of obese patients than non-obese patients. In studies conducted in Turkey, Tekin et al.[@B16] found a mean BMI of 33.2 kg/cm^2^ in patients who received TKP; Kocak et al.[@B3] found a mean BMI of 30.7 kg/cm^2^ in patients with knee OA (KL 4), and Unver et al.[@B17] found a mean BMI of 33.7 kg/cm^2^ in patients who were candidates for TKP. The results of our study agree with these aforementioned data, underscoring the fact that obesity is an important risk factor for OA in Turkish society. The mean age of obese patients was lower than that of non-obese patients, supporting the fact that obesity is a risk factor for knee osteoarthritis and that obese patients require TKP at an earlier age. More than 30% of the Turkish population is obese, suggesting that the prevalence of OA may rise significantly in the future. In the present study, a decrease was observed in patient HSS knee scores, pain scores, and walking and functional activity scores due to increased BMI, in turn leading to a decrease in functional activity levels. ([Table 4](#t4){ref-type="table"}) Studies have reported that if patients lose weight, reduce existing knee symptoms, and increase their functional activities with a combination of proper diet programs, exercise, weight loss and a combination of lifestyle modifications, they can reduce the rate of overload on the joint due to obesity.[@B19] ^,^ [@B20] Therefore, proper diet programs, exercise, and lifestyle changes should be recommended to prevent obesity and ensure that joints remain healthy while aging.[@B11]

The ability to rise from a chair is an important activity of daily living, and the inability to perform this task may limit independence or lead to institutionalization. The STS test focuses on the knee extensor mechanism and reveals the contraction ability of the QF muscle.^10^ In patients with knee OA, this activity is reduced due to pain and reduced extensor muscle strength. Several studies report that this function is more difficult and takes more time in patients with knee OA compared to healthy subjects.[@B20] In our study, 33% of the patients (n=104) did not receive any support while rising from the chair during the STS. We think that this was probably due to fact that our patients with knee OA had sufficient QF muscle strength; we also observed low scores for transfer activity, and that 92% of our study population (n=293) depended on others for these activities.

In patients with knee OA, QF weakness is a clinical feature that has been described several times, and is considered an important determinant of disability.^21^ Knee extensor strength is a highly prevalent and modifiable risk factor for disability in people who have OA and in elderly people without pain.[@B10] QF strength is important to maintain dynamic stability during the common basic and instrumental activities of daily living.[@B10] Reduced QF muscle strength has been associated with the degree of pain, disability and joint destruction.[@B22] However, one study found no correlation between the development of knee OA and QF muscle strength.^2^ Kocak et al.[@B3] found a correlation between a higher degree of OA (according to KL) and decreased muscle strength, and reported that improved QF muscle strength would allow patients to perform functional activities of daily living better and be more independent. The study by these authors on QF muscle strength in knee OA patients with varying KL scores found that a muscle strength of 3.7±0.6 in OA patients (KL 4). In this present study, mean QF muscle strength was 4.02±0.37, which was considered good for that KL level, but pain and functional activity levels were found to be low.

In order to achieve functional activities of daily living, knee flexion of at least 105º is necessary.^23^ The relationship between functional activities and the knee flexion range of motion in patients with knee OA is limited. A study by Kocaket al.[@B3] found that as the radiographic grade of OA increases in terms of KL, knee flexion decreases. Our study found mean knee flexion of 100° in our patients with knee OA. This value was not sufficient for these patients to perform activities of daily living. For patients with knee OA to independently perform functional activities of daily living, they should use adaptive practices and self-care tools to facilitate these activities and protect the joint.

CONCLUSION
==========

This study on Turkish patients with OA determined similar risk factors as the literature. Since obesity is a preventable risk factor, weight loss can prevent the development of OA and reduce symptoms of OA of the knee. Physical inactivity is reported to be one of the most important factors in the development of obesity, so it is very important for patients with knee OA to maintain regular physical activity. It is extremely important to first determine preventable risk factors for OA and then inform patients in order to reduce symptoms after they appear and decrease functional limitations. At this stage, preventive measures may help Turkish patients with knee OA maintain their ideal weights. Moreover, patient education and regular exercise may reduce pain, increasing physical activity and improving quality of life. In this respect, we concluded that in order to boost success in treating knee OA, more objective results can be achieved through studies evaluating risk factors in larger number of patients.
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